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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the electrolysis generation-of-gas 
method and electrolysis gas generator which carry out ozone generating to stability more at details, and generate 
high-concentration ozone gas more about the electrolysis generation-of-gas method and electrolysis gas generator 
which generate ozone gas by electrolyzing. 
[0002] 

[Description of the Prior Art] By electrolyzing water, the device which generates ozone gas is old and is 
performed from ancient times in 100 or more. Although it was the solution electrolytic decomposition process 
which electrolyzes the liquid containing the anion of high electronegativity in ancient times, and generates ozone, 
it takes to development of a solid polymer electrolyte in recent years, and the ozone generator by the water 
electrolysis using a solid polymer electrolyte came to be manufactured and marketed. 

[0003] Perfluorocarbon sulfonic acid system cation exchange membrane was used as the solid electrolyte, and the 
water electrolysis of the so-called zero gap method which stuck an anode plate and cathode on the both sides was 
easy structure, easy handling, and since there is [ except ozone gas ] corrosive [ no ], it came to occupy most 
water electrolysis method ozone generating in recent years. 

[0004] Ozone gas concentration is mixed gas of ozone and oxygen which others are oxygen gas containing 
saturated steam, and hardly contains an impurity just over or below 20%. 

[0005] Therefore, the field of sterilization, and recently, use of ozone has spread also in the field of washing of a 
semiconductor. Although there was a defect to which power consumption becomes large somewhat compared 
with the silent discharge method which generates ozone by using oxygen as a raw material and applying the RF 
high voltage, since ozone gas concentration was high, the solubility to ultrapure water was high, and there was an 
advantage which can manufacture the high-concentration ozone by the high grade easily. 
[0006] However, the more the density of a semiconductor becomes high, detailed-ization is required and, the 
more the accuracy of washing has been required especially in recent years. 

[0007] Moreover, the water quality of ultrapure water also improves with detailed-ization, and the super-ultrapure 
water which does not contain metal or the organic substance at all has come to be generated and used. 
[0008] In ozone generating by electrolysis, when the water quality of the pure water which is a raw material 
changes, the ozone generation of gas was affected, electrolytic voltage changes or ozone gas concentration has 
been changed until now also. 

[0009] Since especially fluctuation of ozone gas concentration causes the instability of washing and causes poor 

washing, the stability of ozone gas concentration is demanded strongly. 

[0010] 

[Problem(s) to be Solved by the Invention] This invention cancels the trouble of the above-mentioned Prior art, 
and aims at offering the electrolysis generation-of-gas method and electrolysis gas generator for obtaining always 
stable high concentration ozone continuously over a long period of time. 
[0011] 

[Means for Solving the Problem] An electrolysis generation-of-gas method of this invention by making both 
sides of ion exchange membrane carry out adhesion arrangement of porous anode plate material and cathode 
material, respectively, and electrolyzing this ion exchange membrane into them as a solid electrolyte In an 
electrolysis generation-of-gas method of manufacturing ozone gas and oxygen gas from an anode plate side, and 
manufacturing hydrogen gas from a cathode side again, after removing a hydrogen peroxide which remains from 
pure water supplied to an anode plate side, it is characterized by supplying said pure water. 
[0012] The electrolysis gas generator of this invention is characterized by to have the structure which supplies 
said pure water, after removing a hydrogen peroxide which remains from pure water supplied to an anode plate 
side in the electrolysis gas generator which manufactures ozone gas and oxygen gas from an anode plate side, and 
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manufactures .hydrogen gas from a cathode side again by making both sides of ion exchange membrane carry out 
adhesion arrangement of porous anode plate material and cathode material, respectively, and electro lyzing this 
ion exchange membrane into them as a solid electrolyte. 
[0013] Hereafter, this invention is explained to details. 

[0014] For example, when 18.25-M omega super-ultrapure water which does not contain metal or the organic 
substance at all was supplied and electrolyzed into an electrolysis gas generator which manufactures ozone gas 
and oxygen gas from an anode plate side, and manufactures hydrogen gas from a cathode side again by making 
the both sides carry out adhesion arrangement of porous anode plate material and cathode material, respectively, 
and electrolyzing ion exchange membrane into them as a solid electrolyte, generating effectiveness of ozone gas 
was generated only 10%. 

[0015] This invention by making those both sides carry out adhesion arrangement of porous anode plate material 
and cathode material, respectively, and electrolyzing ion exchange membrane into them as a solid electrolyte 
Ozone gas and oxygen gas from an anode plate side moreover, after removing a hydrogen peroxide which 
remains to pure water supplied to an anode plate side in an electrolysis gas generator which manufactures 
hydrogen gas from a cathode side By having structure which supplies said pure water, fluctuation of generating 
ozone gas concentration was suppressed and stable ozone generating was attained. 

[0016] Next, conditions of details about an electrolysis gas generator concerning this invention are explained. 
[0017] Although vapor- liquid gas separation which divides water and generation gas of a raw material into an 
anode plate side is required of the electrolysis generation of gas which manufactures ozone gas and oxygen gas 
from an anode plate side, and manufactures hydrogen gas from a cathode side again, ozone gas concentration is 
determined by ozone level of water under this vapor- liquid gas separation. Origin of this water was supplied pure 
water, and although ozone gas concentration is influenced with metal and an impurity in this pure water, it was 
not an overstatement. 

[0018] Pure water means what was made into purity of 1 M omega or more by removing metal contamination in 
it here to specific resistance of the usual tap water being 1 / 100 - 1/200 M omega. 

[0019] In an electrolysis gas generator, pure water in an installation site is used as pure water of a raw material. 
Since this pure water is not generated for ozone generating but it is generated for washing, that specification is 
the specification for satisfying washing. 

[0020] In washing without the necessity of removing metal and the organic substance so much, water quality of 
pure water is not so good. In especially such a case, it is common that processing is not performed at all to the 
organic substance. 

• [0021] When such pure water is supplied to an anode plate side, with the organic substance in pure water, ozone 
is consumed and ozone gas concentration does not rise. 

[0022] Like again on the other hand especially the latest semiconductor manufacture, detailed-ization of a 
semiconductor progresses, water quality of pure water also improves according to it, and super-ultrapure water 
which does not contain metal or the organic substance at all is generated and used increasingly. 
[0023] In such a case of super-ultrapure water, it processes and circulates through a lot of pure water as a method 
for generally completely losing the organic substance, and a system which uses little ultrapure water from there is 
taken in many cases. 

[0024] Generally UV disinfection is used for such processing, and UV disinfection processing of the ultrapure 
water will be carried out repeatedly inevitably. By carrying out UV disinfection processing, a hydrogen peroxide 
will remain in ultrapure water. 

[0025] When such ultrapure water is supplied to an anode plate side, with a residual hydrogen peroxide in 
ultrapure water, ozone will be consumed and ozone gas concentration will not rise. 

[0026] Thus, in old electrolysis ozone generating, ozone generating in electrolysis will be delicately influenced 
by components other than metal contamination in pure water. 

[0027] In this invention, simply, as a method for generating stable, moreover more high-concentration ozone gas, 
it has a device in which a residual hydrogen peroxide contained in pure water supplied to an anode plate side is 
removed, and after removing this hydrogen peroxide, an anode plate side is supplied. 

[0028] In pure water containing a hydrogen peroxide, an ozone level falls [ a residual hydrogen peroxide of a 
minute amount ] by the catalysis very much. It is for a reaction (H202+03=H20+202) of a hydrogen peroxide 
and ozone being very slow and a hydrogen peroxide to act as a catalyst of spontaneous decomposition of ozone, 
when very few compared with ozone. Therefore, ozone generated by an anode plate side being supplied in an 
anode plate after removing a residual hydrogen peroxide in pure water completely is not consumed with a 
hydrogen peroxide in pure water. 

[0029] Although there is a method of removing a hydrogen peroxide from pure water supplied to an anode plate 
side without limit, ozone gas can be made to contact before supply as the one method. As for ozone gas which 
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contaqts, it is, desirable to use ozone gas before thinking economically, being used once and processed, and the 
so-called ** ozone gas by generated ozone gas, although it is good. Moreover, there is also until the ozone 
capacity says that it is more than the amount that oxidizes a hydrogen peroxide, but since ozone decomposes by 
catalysis of a hydrogen peroxide, it is desirable to supply an amount of 10 times or more of calculated value, and 
to hold sufficient contact time. [ no ] 

[0030] Furthermore, although there are various methods among contact methods with ozone gas which contacts 
before pure water supplied to an anode plate side, and supply How to mix ozone gas to pure stream underwater 
by ejector or static mixer generally, How to carry out aeration of the ozone gas from a diffusion plate, and to 
make ozone gas melt into pure water, a method of introducing pure water into one side, introducing ozone gas 
into another side with a film, and making ozone gas melt into pure water through a film, etc. can be considered. 
[0031] Since contamination intermingled in ozone gas by minding a film does not pollute supply pure water, a 
contact method by film is the most desirable. 

[0032] Moreover, ozone capacity and contact time which contact coincidence before pure water supplied to an 
anode plate side and supply may determine ozone capacity and contact time automatically, after measuring and 
computing the amount of hydrogen peroxides. 

[0033] In addition, there are various methods among removal methods of said residual hydrogen peroxide. 
Generally how to irradiate ultraviolet rays at pure water, how resin removes a hydrogen peroxide through pure 
water to reduction resin can be considered, and these can also be compounded and used. 

[0034] Moreover, an exposure of ultraviolet rays which irradiate similarly pure water supplied to an anode plate 
side may determine an exposure of ultraviolet rays automatically, after measuring and computing the amount of 
hydrogen peroxides in pure water. 

[0035] Furthermore, after processing a residual hydrogen peroxide in pure water, the firm measurement of the 
amount of hydrogen peroxides in pure water supplied to an anode plate side is carried out, an alarm may be sent 
or the generation of gas may be controlled. 

[0036] This is because a fall of internal ozone water concentration, as a result reduction of ozone gas 
concentration may be brought about with a hydrogen peroxide with which it was accumulated in an anode plate 
side of the generation-of-gas section with time amount, it condensed, hydrogen-peroxide concentration became 
high, and a small amount of residual hydrogen peroxide also became high. Therefore, as for a hydrogen peroxide, 
to pure water supplied to an anode plate side, it is desirable to make it not contained at all. 
[0037] Furthermore, an amount of pure water by which supply use is carried out to ozone gas lg generated by 
such electrolysis of a device in which a hydrogen peroxide in pure water is removed with about 50 cc since it is a 
minute amount very much is also good in a small space. 
[0038] 

[Embodiment of the Invention] Next, based on an accompanying drawing, an example of the gestalt of the 
operation concerning this invention is shown. 

[0039] Drawing 1 is the conceptual diagram of a common electrolysis gas generator, and drawin g 2 is the 
conceptual diagram by which the device in which a residual hydrogen peroxide was removed was included in 
supply pure water with the electrolysis gas generator concerning the gestalt of implementation of this invention. 
[0040] In drawing 1 , by having ion-exchange-membrane la, making the both sides of this ion-exchange- 
membrane la carry out adhesion arrangement of porous anode plate material lb and the cathode material lc, 
respectively, and electrolyzing this ion-exchange-membrane la into them as a solid electro lyte, ozone gas and 
oxygen gas are manufactured from an anode plate side, and hydrogen gas is manufactured from a cathode side 
again in the generating section 1 of the ozone gas of an electrolysis gas generator, and hydrogen gas. 
[0041] Pure water 3 is supplied to the generating section 1 of ozone gas and hydrogen gas. Moreover, the power 
supply 2 is connected to the generating section 1, and gas generates according to the current from a power supply 
2. 

[0042] the each gas separation sections 4 and 5 separate the ozone and hydrogen gas which were generated — 
having — ozone gas — a conduit 9 and hydrogen gas — it is respectively led to a conduit 10. 
[0043] In drawing 2 , pure water 3 is supplied to the generating section 1 of the ozone gas of an electrolysis gas 
generator, and hydrogen gas via the hydrogen-peroxide removal device 8. Moreover, the power supply 2 is 
connected to the generating section 1 of ozone gas and hydrogen gas, and gas generates according to the current 
from a power supply 2. 

[0044] The hydrogen-peroxide measuring device 6 currently installed in the supply path of pure water 3 is 
installed in the upstream of the hydrogen-peroxide removal device 8, and the hydrogen-peroxide measuring 
device 7 for alarms is installed also in the downstream of the hydrogen-peroxide removal device 8. the each gas 
separation sections 4 and 5 separate the ozone and hydrogen gas which were generated like drawing 1 — having 
ozone gas — a conduit 9 and hydrogen gas — it is respectively led to a conduit 10. 
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Although [Example], next the example of this invention are indicated, this example does not limit this invention. 
(Example 1) the pure water supplied to an anode plate room using the super-ultrapure water which was made to 
arrange porous anode plate material and cathode material on the both sides, respectively, and 1 ppm of residual 
hydrogen peroxides contained in pure water — the conduit — after going via the device of UV irradiation in 
inside, it led to the anode plate room. When electrolyzed by doing 50A supply of from the power supply, the 
ozone capacity generated from the anode plate was 2.6 g/hr. Although electrolyzed on the same conditions for 
two months, it was changeless to ozone capacity. 

(Example 1 of a comparison) It electrolyzed on the same conditions as an example 1 except having not made the 
pure water supplied to an anode plate room go via the device of UV irradiation. 

[0045] The ozone capacity which generated the ozone capacity generated from the anode plate compared with the 
example 1 in 1 g/hr decreased to 1/3. Although electrolyzed on the same conditions for two months like the 
example 1, ozone capacity decreased with 0.5 g/hr. 

(Example 2) the pure water supplied to an anode plate room using the super-ultrapure water with which porous 
anode plate material and cathode material were arranged on the both sides, respectively, and 50ppb content of the 
residual hydrogen peroxide was carried out at pure water — the conduit — after going via the device of UV 
irradiation in inside, it led to the anode plate room. When electrolyzed by doing 50A supply of from the power 
supply, the ozone capacity generated from the anode plate was 2.6 g/hr. Although electrolyzed on the same 
conditions for two months, it was changeless to ozone capacity. 

(Example 2 of a comparison) It electrolyzed on the same conditions as an example 2 except having not made the 
pure water supplied to an anode plate room go via the device in which ozone gas contacts. 

[0046] The ozone capacity which generated the ozone capacity generated from the anode plate compared with the 
example 2 in 2.2 g/hr did not change so much. However, when it electrolyzed on the same conditions for two 
months like the example 2, ozone capacity decreased to 1 .4g/hr. 

(Example 3) the pure water supplied to an anode plate room using the super-ultrapure water with which porous 
anode plate material and cathode material were arranged on the both sides, respectively, and 50ppb content of the 
residual hydrogen peroxide was carried out at pure water — the conduit — after going via the device in which the 
ozone gas of 0.3g/hr contacts inside through a PTFE film, it led to the anode plate room. When electrolyzed by 
doing 50A supply of from the power supply, the ozone capacity generated from the anode plate was 2.6 g/hr. 
Although electrolyzed on the same conditions for two months, it was changeless to ozone capacity. 
(Example 4) the pure water supplied to an anode plate room using the super-ultrapure water with which porous 
anode plate material and cathode material were arranged on the both sides, respectively, and 50ppb content of the 
residual hydrogen peroxide was carried out at pure water — the conduit — reduction resin was set to inside and it 
led to it at the anode plate room. When electrolyzed by doing 50 A supply of from the power supply, the ozone 
capacity generated from the anode plate was 2.6 g/hr. Although electrolyzed on the same conditions for two 
months, it was changeless to ozone capacity. 
[0047] 

[Effect of the Invention] said — it carried out — as — this invention — an anode plate side — ozone gas and oxygen 
gas — moreover, hydrogen gas can be manufactured from a cathode side and the ozone gas which had an always 
stable ozone level on this occasion can be supplied. 

[0048] Moreover, high-concentration ozone gas concentration can always generate. 

[0049] Furthermore, it became possible to obtain a compact electrolysis gas generator by low cost. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrolysis generation-of-gas method characterized by to supply said pure water after removing a 
hydrogen peroxide which remains from pure water supplied to an anode plate side in an electrolysis generation- 
of-gas method of manufacturing ozone gas and oxygen gas from an anode plate side, and manufacturing 
hydrogen gas from a cathode side again by making both sides of ion exchange membrane carrying out adhesion 
arrangement of porous anode plate material and cathode material, respectively, and electrolyzing this ion 
exchange membrane into them as a solid electrolyte. 

[Claim 2] Removal of said hydrogen peroxide is the electrolysis generation-of-gas method according to claim 1 
characterized by carrying out by contacting ozone gas. 

[Claim 3] An electrolysis generation-of-gas method according to claim 1 or 2 characterized by thing which 
irradiate ultraviolet rays to removal of said hydrogen peroxide at said pure water, and which resin of a twist 
and/or reducibility performs especially. 

[Claim 4] The electrolysis gas generator characterized by to have the structure which supplies said pure water 
after removing a hydrogen peroxide which remains from pure water supplied to an anode plate side in an 
electrolysis gas generator which manufactures ozone gas and oxygen gas from an anode plate side, and 
manufactures hydrogen gas from a cathode side again by making both sides of ion exchange membrane carry out 
adhesion arrangement of porous anode plate material and cathode material, respectively, and electrolyzing this 
ion exchange membrane into them as a solid electrolyte. 

[Claim 5] Removal of said hydrogen peroxide is an electrolysis gas generator according to claim 4 characterized 
by carrying out by contacting ozone gas. 

[Claim 6] An electrolysis gas generator according to claim 4 or 5 characterized by attaining to said pure water by 
irradiating ultraviolet rays, and performing removal of said hydrogen peroxide with resin of7or reducibility. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the conceptual diagram of a common electrolysis gas generator. 

[Drawing 2] It is the conceptual diagram which went via the hydrogen-peroxide removal device in the pure water 
supplied to an anode plate side with the electrolysis gas generator concerning the gestalt of implementation of 
this invention. 
[Description of Notations] 

1 Generating Section of Ozone Gas and Hydrogen Gas 

2 Power Supply 

3 Pure Water 

4 Ozone Gas Separation Section 

5 Hydrogen Gas Separation Section 

6 Hydrogen-Peroxide Measuring Device 

7 Hydrogen-Peroxide Measuring Device for Alarms 

8 Hydrogen-Peroxide Removal Device 

9 Ozone Gas — Conduit 

10 Hydrogen Gas — Conduit 
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DRAWINGS 



[Drawing 1 ] 
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